glutaraldehyde-fixed cell monolayers were again post-fixed with 0s04 and dehydrated.
They were then critical point-dried with CO2. mounted on aluminum stubs, and coated with gold-palladium in a Ladd vacuum evaporator. Cell monolayers for combined BEI/SEI were processed as above, cxcept that 0504 was omitted and the samples were coated with carbon only (7) . Cells were observed with a Hitachi 5800 SEM equipped with a field emission tip that offers 20A resolution in the SEI mode and a Robinson backscattered electron detector that provides high signal:noise ratios in the BEI mode. The routine accelerating voltage was 20 kV. In one series of cxperiments, cells were observed at 30 kV in a JEOL JSM-35C microscope equipped with a tungsten filament, an annular backscattered electron de- tector, and a multidisplay device that mixes the SEI and BEI signals in selectable proportions.
This microscope offers 60A resolution in the SEI mode.
Image Analysis. SEI and BEI images were digitized and stored on an optical disc using a MegaVision
1024XM image processor(MegaVision, Inc;
Santa Barbara, CA) interfaced directly to the 5800 microscope. The sequence of processing steps used to enhance and superimpose SE! and BE! images of the same field of view is described in Results. All filtering options used a 7 x 7 convolution kernel.
The low-pass averaging filter uses an algorithm that sums all of the pixels, except the center pixel, in a 7 x 7 pixel region and then divides by 48 A Dunn 635 camera was used to photograph the processed images.
----.
.,-. Figure  3C ). The BE! image ( Figure  3D ) confirms that these spots are indeed gold parti- Figure  3E ). The BE! image ( Figure  3F ) confirms that these particles correspond to the gold label. Importantly, many ad- Figure 4B ). Ten-nm particles produce a weak backscattered signal ( Figure  4C , left column) which is significantly increased after enhancement ( Figure  4C , right column). In our hands, 5-nm gold particles are essentially invisible without enhancement ( Figure 4D , left column) but are easily detected on the RBL-2H3 membrane after silver enhancement ( Figure 4D , right column).
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Results
Appearance of Gold Labels by Transmission Electron Microscopy
SEI/BEJ Signal Mixing
The results above confirmed BE! as the method of choice to iden- The frames in Figure 6 illustrate this sequence of steps. This cell bound anti-!gE for 5 mm at 37CC and was then fixed and labeled with 15-nm protein A-gold.
Digital Image Analysis
In frames A and B, SE! and BE! images were digitized, eight frames were averaged, and the result- or for 5 mm at 37#{176}C (B). The samples were silver-enhanced (B but not A) and processed with gold-palladium coating. Without silver enhancement, surface topography is well preserved but gold particles are not visible (A). After silver enhancement, bumps that presumably correspond to the gold particles are easily resolved on the cell surface by SEI (B). This cell has developed a lamellar surface topography in response to antigen at 37#{176}C(2). The cells in panels C and D were labeled with 45-nm DNP-BSA-gold for 15 mm at 4#{176}C. They were processed with carbon coating and observed sequentially by SEI and BEI. Surface topography is well preserved by SEI analysis (C), and some gold particles are visible as bright spots surrounded by halos (the latter are not consistently observed and may be an artifact of fixation or processing).
These and additional gold particles are readily resolved by BEI analysis (D). The cells in panels E and F were labeled at 4#{176}C for 4 hr with anti-DNP-lgE, then fixed and incubated with 15-nm protein A-gold. Some large clusters can be resolved by SEl (E). These and additional gold particles are visible by BEI (F). Bars = 0.5 pm. and Methods) indicate a more nearly random distribution of receptors on cells that were fixed before the addition of cross-linker. Bar = 0.5 pm. Figure  6B ) was processed further, first by blurring with a 7 x 7 bow-pass averaging filter ( Figure 6C) , and second by sharpening by convolution with a Laplacian-bike 7 x 7 high-pass filter ( Figure  6D ). Next, the blurred BEI image ( Figure  6D ) was subtracted from the high-pass filtered image ( Figure  6C) Figure  6E ). In Figure  6F , the binary BE! image ( Figure  6E ) was superimposed on the enhanced SE! image ( Figure 6A) , yielding a well-resolved map of gold Figure   7D ). . Mapping the distribution of antigen-lgE-receptor complexes on RBL-2H3 cells. In frames A and B, IgE-primed cells were incubated with anti-IgE at 4#{176}C for 15 mm and 4 hr, respectively.
Discussion
In frames C and D, anti-IgE was added to IgE-primed cells at 37#{176}C for 2 mm and 5 mm. After these incubations, the cells were fixed, labeled with 15-nm protein A-gold, and processed for SEI/BEI microscopy and image analysis, as described in Figure 6 . 
